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DETAILED ACTION 

Election/Restrictions 

i . Restriction to one of the following inventions is required under 35 U.S.C. 121: 

I. Claims 1-23, drawn to a method for fabricating a mask and (method for 
using the mask to pattern a semiconductor), classified in class 430, 
subclass 5. 

II. Claims 24-27, drawn to a method for patterning a semiconductor (without 
a mask), classified in class 430, subclass 311. 

HI C | a i m 28, drawn to a semiconductor device, classified in class 257, 

subclass 213. 

The inventions are distinct, each from the other because of the following reasons: 
2 inventions I and II are unrelated. Inventions are unrelated If it can be shown that 
they are not disclosed as capable of use together and they have different modes of 
operation, different functions, or different effects (MPEP § 806.04, MPEP , 808.01). In 
the instant case the different inventions a method for making a mask and a method for 
patterning a semiconductor without a mask, inventions which have different function, 
3 inventions I and III are unrelated. Inventions are unrelated if it can be shown that 
they are not disclosed as capable of use together and they have different modes of 
operation, different functions, or different effects (MPEP 1 806.04, MPEP § 808.01). In 
the instant case the different inventions a method for fabricating a mask and a 
semiconductor device patterned without a mask. 
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4. Inventions II and III are related as process of making and product made. The 
inventions are distinct if either or both of the following can be shown: (1) that the 
process as claimed can be used to make other and materially different product or (2) 
that the product as claimed can be made by another and materially different process 
(MPEP § 806.05(f)). In the instant case the product as claimed can be made by another 
and materially different process. Since the product claim is written in product-by- 
process form, the semiconductor device may be made by any process, such as 
patterning exposure through a photomask having serifs. 

5. Because these inventions are distinct for the reasons given above and have 
acquired a separate status in the art because of their recognized divergent subject 
matter, restriction for examination purposes as indicated is proper. 

6. During a telephone conversation with Kay Houston on 8/5/03 a provisional 
election was made with traverse to prosecute the invention of Group I, claims 1-23. 
Affirmation of this election must be made by applicant in replying to this Office action. 
Claims 24-28 are withdrawn from further consideration by the examiner, 37 

CFR 1.142(b), as being drawn to a non-elected invention. 

Claim Rejections - 35 USC § 102 

7. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

fa) the invention was known or used by others in this country, or patented or described in a printed 
pubS in Z s or a foreign country, before the invention thereof by the appl.cant for a patent. 
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8. Claims 1 and 3 are rejected under 35 U.S.C. 102(a) as being anticipated by 
Yamato (JP-2001 -236694, English translation from JPO). 

9. Yamato teaches a process which irradiates a laser beam onto a photoresist 
coated glass substrate, wherein the laser beam has an elliptical shape. Figure 4 
illustrates the long axis of the elliptical beam being used to pattern the oval features. 

Claim Rejections - 35 USC § 103 

10. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

11. Claims 1-3, 18, 22 and 23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Matsuura (JP 2000-066366, English translation from JPO). 

1 2. Matsuura discloses a method for the production of a photomask. The photomask 
is used to expose a resist for use in the production of a semiconductor device. 
Photoresist 3 is coated on mask substrate 1 . Circular pattern 8 formed in aperture 7 is 
irradiated with an electron beam 6 emitted by electron gun 5. The electron beam 
shaped according to the circular pattern 8 is reduced by reduction 9. The resist is 
irradiated by the electron beam by deflector 10 and patterned to form a circular mask 
pattern. Matsuura uses a circular pattern (8) to shape the electron beam into a circular 
beam in order to form a photomask with a circular pattern and does not disclose using 
an elliptical shaped beam to form oval shaped patterns on the photomask. However it 
would have been obvious to one of ordinary skill in the art to use an ellipse (or oval) 
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pattern, instead of the circular pattern 8, in order to shape the electron beam to an 
ellipse and form oval shaped patterns into the photomask, if the final semiconductor 
device being manufactured required oval instead of circular patterns. Matsuura is silent 
on the specific semiconductor device being manufactured and does not disclose that a 
MRAM or DRAM device. However both are conventional semiconductor devices whose 
manufacture using photolithography is well known by those of ordinary skill in the art. 

13. Claims 4-23 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Umeki (US 5,830,605) in view of Kimura (US 4,692,583) and Yabu (US 4,907,021). 

14. Umeki discloses the manufacture of a gradation mask and a method for using the 
gradation mask to pattern a substrate. Photoresist 3 and chromium film 2 are deposited 
on quartz substrate 1 (col. 2, 65-67). The photoresist is exposed to light through mask 4 
with shielding pattern, developed and used to etch the chromium film used to form the 
gradation mask 5 with a stepwise surface profile (fig.1a-1g). The gradation mask is 
then used to expose optical material 7 formed on substrate 6, forming pattern T (fig.3a- 
3b). A smoothing treatment is incorporated into the fabrication of the gradation mask in 
order to form a smooth surface profile. One such smoothing treatment is a thermal 
treatment so as to curve the peripheral edge of the patterned mask (col.10, 18-22, • 
col.10, 64-67). 

Umeki is silent on the specific thermal treatment and does not disclose using an 
elliptical shaped energy beam to reduce the stair step portions. Kimura teaches that a 
conventional surface heat treating apparatus has an elliptical configuration (col.1, 11- 
22). It would have been obvious to one of ordinary skill in the art to use an elliptical 
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shaped energy beam for the thermal treatment to smooth the stair step shaped edges of 
the photomask in the method of Umeki because Kimura teaches that this is a 
conventional heat treating apparatus. 

Umeki uses the photomask to form an optical device such as a liquid crystal 
display device and does not use the photomask to form a semiconductor device. 
However it is conventional in the art to use photomasks to form patterns in the 
manufacture of semiconductors, such as DRAM, and in the manufacture of liquid 
display devices, as taught by Yabu (col.1, 1 1-30). It would have been obvious to one of 
ordinary skill in the art to use the photomask in the method of Umeki to form a pattern in 
the manufacture of a semiconductor device, instead of in the manufacture of a liquid 
crystal display, because Yabu teaches that photomasks are conventionally used in the 
manufacture of both semiconductors and liquid crystal display devices. 

Conclusion 

15. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Carpio (US 6,214,496) teaches using an elliptical beam to reduce 
corner rounding in photomask fabrication. 

16. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Nicole M. Barreca whose telephone number is 703-308- 
7968. The examiner can normally be reached on Monday-Thursday (8:00 am-6:30 pm). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mark Huff can be reached on 703-308-2464. The fax phone number for the 
organization where this application or proceeding is assigned is (703) 872-9306. 
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Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-308- 
0661. 



Nicole Barreca 

Patent Examiner 

Art Unit 1756. . 

9/10/03 



